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Study on Growth Defects and Dislocation Propagation in Yb ‘YAG
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Abstract: We have performed the study of defects in Yb *YAG crystal grown by CZ method by
means of transmission synchrotron topography and optical birefringence topography. The
generation and propagation of dislocations in {111) oriented (Z-grown Yb YAG crystals have
been investigated. The dislocations observed in as-grown crystals lie on the (110) planes
mainly originated from three sources: (1) dislocations continued fiom those already present in
seed; (2) dislocations nucleated at the seed-crystal interfaces; (3) dislocations originating from
impurity ions and inclusions. The dislocations usually propagate along a path perpendicular to
the growth interface. Thewrfore, in ciystals goown with a convex solid-liquid interface, the

dislocations will be decreased or eliminated .

Key words: Yb *YAG crystal; growth defects; synchrotron radiation topography; birefringence;
dislocation propagation
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Fig. 1

Stress-birefringence of 20at. %5 Yb*YAG in a section pependicular to [ 111]
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Fig.2 The synchroton radiation topography of (110) slices of 20at. % Yb*YAG
parallel to [ 111] growth axis with (121) reflection.

(a) = (h) =(c) =(d): from the upper patts to the middle of the crystal
A: dislocation bundles originated from seed- crystal interfaces; B: dislocation lines; C: dislocation

bundks originating from impurity or inclusions D: core and side core; E: growth striation
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Fig.-3 The synchrotron mdiation topograply of (111) slices of 20at. % Yb*YAG perpendicular to [ 111]
growth axis with (210) reflection. (a) —as-grown crystal;
(b) —annealed crystal at 1600°C for 36. F: core, G: side core
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